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(54) DEVICE PROVIDED WITH COLOR SPECTROSCOPI 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device 
provided with a color spectroscopic element high in the 
utilization efficiency of light. 

SOLUTION: This device is provided with a photographing 
lens TL, a color spectroscopic element S1, a microlens 
array M1 and a CCD 1 in order from an object side. The 
color spectroscopic element SI is an optical element for 
color-dispersing light passed through the photographing 
lens TL, is composed of laminated two optical materials 
(n) and n' and is provided with a diffraction grating 
constituted of a relief pattern RP on a boundary surface. 
The light converged by the microlens array M1 is 
photoelectrical^ converted by the CCD 1 . 
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(57) ffift] 

fea-itSH^SD fc, v-f 5aU>X7W (M1) CC 
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Sit U >)-Z>/i*> — >-C«l**ttfcllST«^-**r -5 
Xi:, ^«i?U>X£23®Lfcft£fe#ft-r-5iiulEfe# 

iSfe^^^-cfe^* * $ ss^-r & v -f >? o u > 

X7l/-ft< l£v^aU>X7Wt?j!l:&£;h.fc5te£ 

Wo 

xmie ts * x * 'j - >± i=a »f * s? x * > 

[111*416] M*4l5e*a>SB-0fc-3T. 
X<h, i£t§i*U>X£ffi®Lfc3fe£fe#5fe^£BulBfe# 

fclUfeM* £ i&IE-f -5 <fc -5 izftm t -5 ISfl^K^iESW t . 



Set -T «tt*4I 9Gtd)««St. 

-tjstt f 9 
[Jft9ia>Bfa&KH] 

[0001] 

[«Ha>M-r«tt«0«] Milt. ft»**^-**-r 
«SKI=H-r«*a>T*&iJ« IIAtfft»*J(»t*t« 
Ift8S(f5?$;^fM>7, tf^A— tf— 
5*)^f5*g«0fcSai^gil, SS^pvi^^- 

[O 0 0 2] 

[t*3S©SW] iiMS© LCD (liquid crystal display) 
*Sflt*fcH«**SIS-V>J*l«©CC D (Charge Couple 
d Device) •*.fcJt«8«T»|* % A^— H«*»* 

jti&3fc#3®'fe©-5*>CD 1 ftawefc-Sfcto* 3fe<0fijffl 

-189809*4*41. ^^^2-500937^^*. !^^sp9-15411 
[0003] 

L<fc5<t -T S1$S] ^W|SF9-189809^^a 
A?>«FS|SF2-500937^^«-ett. 7|xD^A(«lJ^.JiU >y 

^ >a^<o^aM* Di>7A) m$tmm& 
ftitm^&mi^m.iKmwrft^mt-tiT^z, &ftmz 

»**lRl±*1**«cttia*r*i*(f«:*>ft. ASrt-** 
ifi£l=*^f -5 1 ^B«r3fe©3te5tS©Jt) < -f 

l3*/T^^^^<-r-5lc|*7t>a^7Af^fiE«F 

[0 0 0 4] SfcttHH*9-15411#»*-<?|* 4 /W^-U 
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■r xit 1 &m%i%u>>\-<r>ittf%> < it l* 

s-i»ih-r€.fca&(c. i^iiit[f3tm^<7)3fe^ffl^r7>^ 
i-T 'J7v^(a-/U7^ (lp F)a>&SI}£ 

cooo5] cttic^Lr, i^i^mrnxm^mi-m 

<-T-51sl«f*&^*^ feH¥9-l 27321 *4Hfi£: Steven M. 
Ebstein(1996. 9. 15 OPTICAL SOCIETY OF AMERICA) |c«fe 

#-f £ C <h tragic J; ZtiLmmomt&ffi <"Z 

£(cj:y. j£tv-KSJs6-c|s]STS))^^^<-r-5.ci:$Brtg 

I*i*H^&£;h.Ti^«i:i'' c , 

[ooo6] *f£0ji*. iK^mmrnxmi^m^m^m 
M^ntt-r-sctic&s, 

[0 O 0 7] 

[ooos] &2<D%w<DMmmw.it, ±aimT<j>mw 

[0 0 0 9] %3<T>mW0)miji3iW.lt. -taEftl<D3£BJ 

TXsj-cmybiBtitzKz&m-tzm^m+k, zmtt 

[0 0 1 O] mA(D%BM(DB.^mmt. ±aBft3<B5§B.8 
©flMJclCfclvf.. £>=>IC, BUlE^^^-CigSSl^+lfc^ 

Xt*3fe*ti.fc3fe5x^ 'J— >_t|::}£^-f S^n^x? 

[o o 1 i ] m5<D^BM<ommi±. ±sam i o&mam 

\s>X$:'£.%km-tZ>mz.m-$-Z>Z.k&&Wik?& t> 



[0012] m6<DsiBja>a^Mii v _taem5a>fpjj 
[oo 1 3] &7 (D&momvkmmtt, ±^ scorns 

[0 O 1 4] ftSO&UfKDfi^gl*. JilHft7<D#gliH 

[ooi 5] m9a>^m<ommmmit. m^m^o^* 
->&x9 <j->±iz&B-?%zk{z&<.jm7ji$ : ft?m. 

5fe^-S^^-;uKb>Xi:. myj-)Wisi;XxmK 
£Htz%&*t> <J->±lzm§Z-?z>zfa*>iL?is3^i, 
IsXk. Zffiz.tzZk$:ft&k?Z 0 

[ o o i 6 ] ft i o (D&mommmwit* ±iEft 9 <»& 
wommizjsisx. ma&mxm&iE%im<. mmntitz 
m%L<»yb¥ttnfrz>tfLz>kkt,iz^ zo&tntt—o 
<DmMzmte&%¥#m<Dmm-mizisij-7,i-$t— 

[001 7] ft 1 1 omMcom^mit. ±sEft9(Dfg 

fc y . *o®mft : f£i£tf®mj5foizmMmzmt lx 

[001 s] ft i zomncoznamwit. ±iEft9©ie 
wommizisi^x. ffimmMvtfeiE%im*7<jXAxi3 
&zk&ftmki-z> 0 

[0 0 1 9] 

imBMtommoBmi hit. *mw&mMLtz&#i>em 

^JSaj^ns-c^-coeB^ffla-r-sgiJ^-iciip-cD 
^# L. xnmistw &m **B§-r . 

[0020] fftlOSHkOKSCBl)) OK*. «1 

So ft 1 (Dmmommtt. nmtmtotwuz* asu> 

X(TL)t, •fe^5fe* : ?(S1) < !:, ^ p U>XT U-< (M 
CCD(1)t, ^«lx.Tt,NS„ S^U>X(TL) 
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X^&J*S*¥*T-T?&*o CCD(1)I3\ 

■=Ft»**o ^£PU>XTW (Mim. CCD(1)(D 

[002 1] *fc* fe^**T-(S1)C*. Mi*fe20 
flMfe**M»<n : Att«5ft¥tt*t0)B*T*. n' : JtU«* 

#3M*»<D##Blc l/'J-7/<*- > (RP) T?<§fifc**Lfc 
E»r*^-**LTl**o LfcjfrtoT* StJHElcAttLfc 

*i* u g > (RP) <D@»r fEJfiic^ y mtblzttm 

M1)lcAfM-«fi«H\ #fe*(R). »fe*(G). Wfe3fe 
(B) t^^fof y % *fi*(R) < ElSf £*tWfe 
*(B)lt/h*<HI8f**i4}feft, *fi*(R). Sifeft 

Wo Sfc* «*ffi<DiS«(D***t»a>ja*f*»( I n- 
n' | )A<a«lc»Lras«:*lc«i:4J:3(='r*c:i:A< 

v&ztz&bs ia»fa*t*< , r*ci:A<-e#*o 
fe»**T-(si)<o**«3S«jiEatfiajfja*(zoixr(* 

[0022] <!B2a>StJI6a>^«(H2)> H2I*. *2 

(dh»6<d ff^stf) * 9 * atr mm* An 

fc£o «2^>«ttO)»S». *«*(LS)fc. ft»*»* 
(Sl)fc. 7-fi7Pl/>X7W«l)t, LCD(2)t, 
*«ATl^o #*«(LS)fi* efe***-r«#«*« 
*e» So fe»**T-(S1)(4. 3fe««(LS)^6<Dafe*fe» 

-f ^PUVX^&flcM^tftSo LCD (2)1*. 

v^r^p u-f oil) -c****tfc***H"r *a 

**^*X?ft*o 7^^PU>X7W(M1)lt LCD 
(2) 0>#a«B*|c» LT C t ic cfc y % 
3fctf>ftJJE $ff £ fil± * i± <5 tz&b icfS It £> *i T £ o 

[0 0 2 3] »fc % fi»***(S1)tt. M*hfc20 
<D***t»(n : A*f«%¥*m0)B«f*. n' : «ttH«X 
**r»0)B«T*)^&**tfct»(c, -tttEiMclMt* 
***t»(D**fflfic y — >(RP) *tifc 

EI»f*^**LT^*o Lfc^ot, *»BflcA»Lfc 
*tt U g — > (RP) 00B8rftffl(=* y WttlctttU 

«D«cAirr«ft*tt, #ft*(». MX (cd. Wfe* 

(B)-e*3&*{o*y, SJMS3te(R)l**#<0»*;h*fe 
*(B)l*/h*<|Hi8f$*i*}fc«). #fe*(R). 
(G), Wfe#(B)*t. ElMC B# seer* jr^-t ZCblz 
S*o *fc, «#H(DiS«<D*^»(DIB«T*il( I n~ 
n' | )*<SK*c»Lraa<c»z&* < fe5(c-r*c:i:A< 



ft»**^(si)<Dji(*«tt«*2aLtfH8f»*ic-D^rtt 

[0024] «*3(D||Jfi<D^®(E3)> B3fi. «3 

^i?i^-t^ot, *B»(LS)fc. fi«**^(S 
1)4:, 7^^PU>X7U>f«1)4 ( LCD(2)4:, it 
J&jRtejE«M*(CO)fc, 7-<— ;UKU>X(FL)4:, ^Pi? 
x^>g>U>X(PL)4:, £ffit;iTlN3 0 3feSft(LS) 
it. afe***t"**l[««T?**. ft##**(S1) 

i*. ^*a^)^6o>*tfi»*-»"***«*^**. 

•7^^PU>X7W OH) ft. ft»*«HF(S1)^ft»3K 

**?-T?fc*o LCD (2)1*. 7>f^O^X7K(M 
1)-C****tfc***Bf *«^*^-e»-6o V-f^a 
U>XTU>T (M1)(*. LCD(2)(D^&*^®*|c*fLT 
C4r(Ccfey, #<D*Uffl»*£lS±£i*£ 

[0025] ■ JEM** jES# (CO) I*. LCD (2) T?*B 
L)M\ «^tt»jE«*t(C0)^&a>3fe***-r**^*^ 

t?fc* 0 ^Pvx^i> 3 >u>x(PL)(i, ;i/Ku 

> X (FL) T? JH5fe * *lfc* SX^U»>(3)± izW&t § 

[0 0 2 6] *fc % ft»***(S1)l*. *BS*tfc2 0 
a>**«»(n: A*tfl***t»a>B«T*. n' : 
9tWa>B9T*)^&A«i:4:tilc % *a>ElMc|US<5 
^«*4<7>«^®|C U'J-7/^-> (RP) t?«|fig**tfc 
B«f*?-**Lr^*o lf*t, «»KlcA»tLfc 

*i*uy-^/^->(RP)a>H8fftffliCckyi»»icjtHi 

(MI)lzAlt-r^ft^(i, #ft*(R). «ft*(ffl. Wfe5fe 
(B) vrntzZ {o* y , #fe*(R) < BSf ^F^tWfe 
*(B)(i/jN^<[ilfiT^tiS}feto, *ft*(R). 
(G), *ft*(B)^ HlMcM**fiST^3fe^r S ^tiz 
S^o S/cs *#B(DB«<D**#»0)BSt**( I n~ 
n' | )tffomiz&LTmmtemiztj;&&oiz?&Zttf 

(si)<o**»tt«wtRtfiattj(j»«co^ri* 
[ o o 2 7 ] i3 ommcomm^it. lcd(2) <r>m& 

^^Pvi^va>U>X (PL) T* S^^" « «^ * t o r 
^^<7)T% LCD (2)3^6*»BS#t*#*(R f G, B)(D^;« 
«t^pyx^*> 3 >U>X(PL)4:<Dlla)V^^>^^ 

s»iclt. c<«*<fc* 0 ±a>Lfccfed 

ic, ft»**T(S1)0)*J|iB«=A*tLfc*l*, 
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— >(RP)<DElSfffffllCcfcy»«)lc|tHi**i*o 
ft*(R i G.B)<D#B«*t* l«UBlc»LTl*tolc« 
i*£;h,£C ZO>tztb. ■»tt»jEff#(GO)«t 

# b 4 (c^-r j: 5 ic e? x ^ i/ 3 > u >x (p 

L) 0>m<F) < LftIt*itf<i:&&<3&So B(P>** 

*<■*"*:: £14. ^Pi;i^v 3 >b>X(PL)0Ft> 

[0 0 2 8] B^«fcIEfflttt(C0)[4. (S1)<0 

B)0>#Blftf4. i5l:f^5l^Pi;x^y3>U> 
X(PL)0>«(P) Icfct LIES* LT*Si&£*i£ d <t lcfc& 0 
Lfctfot, ^P^x^*>a>U>X(PL)<D81(P)(D* 

[0 0 2 9] «H4-m6<7>|ISI^^S(lll6-El9)» 

**(S2)*H6lz»^rKW-r*. C<7)fe#;fcfSt^(S 
2)f4s WifiLfcftiMfe** (S1)fcV-f ^Pb>X7W 

(iDii)t^-twb**LTjaE*. 7>r^pu>xasstf 

>?PU>X35(M2)I4, V-f*aU>X7U-f (M1)£HI 
tfu H7lc^-rcCD(1)0)«-*3l6H*, XIJB8, ID 
9|Z^LCD(2)(D#*^M*IC#LT* %&Mlt£ 

[0 0 3 0] *fcftfl**^(S2)l*. fe»***(S1)t 

♦WflOHSW. n' : «tu«%¥«ma)n«T«)^&A« 

^/<*->(RP)1!«**ttfcHSf»T (h : BtfflHFtt 

Lfc3tf*UU-^/^->(RP)(DiaSTftffltz < fcy^ lz 
S*fcB£*L£ 0 *#ni^GStttiLfc^v>r^P U>X«B 
«2)lcAI«-*#l*tt, ^fepfe(R), »fe*(G). 

{o*y % Eft **i*fi 

*(B)tt/h*<H*raF*L«}fc». #fi*(R). 

(G), Wfe*(B)^ mMcit&^im^i^-r £ - £ ic 

fcS* *fc. ttJlB0B«0%^*t0>n«r«K( i n- 

•e#*fcj6. iasTa**as<'r*ci:A<-e#*o 

[0 0 3 1 ] H7~H9te. *4~«6a>3t«5a>»JB* 



«I4S&1 -*3 0)SI>6(D^«(B1 -*B3)(c**i-?*tj* 

Kurfey. fe^t^ (si) sr;v>f ^ p u>xr u^r 

(Ml) *<B 6 iCTF-f fetf^jft^ (S2) 7?«#SliL 

[0 0 3 2] («7(DSHka)]t»B(Bi 0)> H1 0f4, 
B 3 (DH J£<7)^S (B 3 ) IC fc ft -5 tIJf2tt^ jE35*t (CO) 

B«f»T-ffl#(C1)^:LT*f«kLfcta)-e*«o ID 
6t*MP8P# (01)14. ft5Mt*^(S1)tHi:<fe3lc. fgjf 
**tfc2oa)***t»(n : Alt«3K9!«m<on«r* t 

ElMcj|«i:*3fe!¥*t»<D*#BlcUiJ--^/^-->(RP) 
-efllJiE**tfcB«T»T-*#Lr^*o fc/£U Bffft?- 
SM* (CD (*ft»*»* (SI) 4: |q "Cft *«<5tta>B 

fcl=*9.. fe»**^(S1)-e(D«gc:^|cS35:SlHlSfff 
ffl^l^, HSfftffl-etrofcilftcfey t«*»(c*T* 

va>u>x (PL) «>■ (P) £ cfc y * * < + & - £ tfv * 

^Pvx^i/3>l/>X(PL)^JJ;y z3>/^v 
[0033] (ft8 0)||lK(D^B(Bl 1. B12)>B 

1 114, *3a>sufia>»«(B3)ici3f+*B}^ttf*jEaj 

*f(00)* % H»«HMM*(C2)iLr*f«bLfct»a>-Cft 
£o BtlT* : F«*f(C2)f4, *¥*t«(Z)LCD(2)«(Dffi 

*?**Ltt^. SS7a>HJfi(D^SSi:P«. Bi^ttO!) 

«iEtB*ffrfflT?fT5ctic<ky % fi*Hfc**($i)-ca> 

**wfc|C|ltt*B«Tf^fflft^^*, B«fftfflT?fTOfc 

*§^£ y i>®mtoizniE>m?zttfv$& 0 ut^o 
B5ic^-r^p^x^^3>u>x(PDo)«(P)* 

[0 0 3 4] Bl 214. «^tt*iEa*t-(fft-&iaSf«T- 

«*t(C2)SLCD(2) t(DH«-e^-rffi*:BT***o fe 
»***(S1)T?tt#fi*3^**<B«***fe3t^/h* 
<B8f**t*fc». B*f*T«*t(C2)(c(±»***Lfc. 
*fe*(R), «fe3fc(G). *fe&(B)#SlM::fifc3tee 
t$3tt4z,i:(c*4o B»f»T-fflJ*t(C2)a>BSf«T-* 
S(h1-h2)l*. E«f^fRjfzS^^|c(t2: B«r«?]ft$ 
*<kB«)*«*fcL-C^*fc». ***ttfc«-a«a> 

te^iS£ : h= A /(n-n* ) T*fo&m^lz[£®tft$hmtfW 
0% <h <jt *<D-e. JRS ( A ) |=» LTBlfffrf* * (h) jfitft 
ft-r*B8r*?-eaMttf, **(A)lc»L-CB8r»** 
100%lc«oci:)5<-e#S^P>-e&-So BABVrfKT-X 
S (hi) tS/hBWft^** (h2) fcO)tt*630/430S«fc 
(h1/h2=630/430) C ir^M* L < , %<Db »BSr 
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2) om&omm ct2> i*. lcd (2) co^m^mm oo . 

[0 0 3 5] «m9(DHStea>^S(IH 1 3)» HI 3(*. 

at 3 aymmo^m cm 3 > fcfc.t (co> 

A(C3)li, *^«»<DLCD(2)«(D3g»t»-r*ffi^ 

(C3) omviftm t*?to ^ tiz£ y % Eisic^f^pvx 

^*>3>U>X(PL)<Dlll(P)*/h*<'r*T?*«fc«). 
[0 0 3 6] 



[0037] <nmmi} \s*)~y/<i9—>-i«mtfL$*i 

«T<&T-^^h-17.2^m, @»f»^PaPSd=42jWmr** 

So 

[003 8] 

[Hi] 



as 




(fit) 


1 SiFf^ 


(yd) 


m i ® 










I 


1.6201? 


24.01 






1 


1-65446 


33. 86 













[O 0 3 9] 



^S^: A (nil) 


4 3 5 


5 4 6 


6 5 6 




1 0 0 


9 9. 8 


9 9. 1 



[oo4o] mmm2} uu-7/^->t«^ [0042] 
x^^mm^mmmmmt^^—xm^x^-ox. m [S4] 



[O 0 4 1 ] 
[«3] 



so 


mmvt 


&2 

(19) 


<d*S) 




* 1 P 










1 


1. 5644 


35. 1 


m 






1.6 


64 


msm 


3*1! 









c §e 51 #1 2 <o m m -f <d m m & ^ 3 



A (nn) 


4 3 5 


5 4 6 


6 5 6 


1 lk®m&<D®1fiM*{%) 


1 0 0 


9 9. 8 


99. 0 



[0043] 

[|21ffi<D^/«CijiBJ] 

[01] mi ©H)ffi©JK^©S^M* *t-«tBS«sE 

Ho 

[0 2] H2<0lll5tEcDJKSI<DS^M^^-r«EaiS«fie 



[03] »3<o»Kco»iBa>«$tta««'rffK«ij« 



[05] m3<D||J£(0^|Cfc[+^^ai?x^->3>U 

[0 6] v-<->pu>xgiJ^*-r^fe^*^^^-rffli[ 
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[@7] m4<Dmn<oMM<bm&&m&7skirMmmm 

Ho 

[09] ^e<omma>Mmo>m^mmt:^'rmmmss. 
[01 o] «7(Dft%a>»sa>s^a»«^-r«Eifrwa 

Bio 

So 

[0 1 2] JRsoSIJIgO^ftlcteltSElSfft^ffltti: L 
CDi:<DHMfvfBo 

[013] m9omn<oj»mo^tem^rmnmat 

Bo 

[01] [02] 
XL ?! Ml j IS S1 Ml 2 



tl 

51 ■-fe#3fefft^ 

52 -fitf*** 

RP -U'J- — > 

M2 -V-f <7PU>Xg|5 

LS "-3fe/l§p|5 

CO -«^**iEgP« 

CI -ESHmMt 

C2 -H»r«mS*t 

C3 -yvxju 

fl ■■ ■?-<— ;uku>X 

PL -^Pvi^v 3 >b>X 

1 -CCD 

2 --LCD 

3 -x^'j— > 



RP 



RP RP 




[H4] 



[H6] 




[H9] 




LS S2 z co a ^ 



HIIII 



11 o] 



eaiiiiEii 



RP RP 



1 1 ] 



LS SI Mli 02 Fl 



HIS 



IflUlfl 

RP RP 
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mi 2] mi 3] 




